Extracellular brain cortical levels of noradrenaline in ischemia: effects of desipramine and postischemic administration of idazoxan.
Using microdialysis, extracellular noradrenaline (NA) levels in the rat cerebral cortex were studied under isoflurane/N2O anaesthesia before, during and for 6 hours following 10 min of forebrain ischemia in a 2-vessel occlusion model. A microdialysis probe was introduced into the parietal cortex and dorsal hippocampus in anaesthetized rats and continuously perfused with Krebs-Ringer-bicarbonate buffer with or without the NA uptake inhibitor desipramine (DMI, 5 microM). Twenty min fractions were collected and the extracellular NA levels were measured in the dialysates using HPLC with electrochemical detection. The basal NA concentration in the dialysate was 10.5 +/- 1.8 (mean +/- SEM) pg/20 min fraction and increased to 39.3 +/- 4.8 pg/20 min fraction after local administration of DMI. During ischemia, NA increased to 38 times the basal level without DMI, and 6 times with DMI included during two hours' perfusion prior to ischemia. After recirculation NA levels returned to, or even transiently decreased below, preischemic values. With DMI present in the dialysis buffer, administration of idazoxan immediately following ischemia delayed the return to preischemic NA levels in the recirculation phase. In the absence of DMI, no effect of idazoxan on postischemic levels of NA was found. Local administration of DMI increases basal extracellular NA levels and reduces the ischemia-induced NA release. The latter effect may be a due to inhibition of the NA uptake system working in a reversed mode, or as a result of decreased synthesis of NA due to activation of presynaptic alpha 2-receptors by the increased synaptic NA levels. Postischemic treatment with the alpha 2-adrenoceptor antagonist idazoxan in combination with DMI prolongs the period of elevated extracellular NA levels, which may be of importance for the protective properties of idazoxan against ischemic cell injury.